JEAL T B8 BT R A B &

LYY AT st

FIA=)—eME B bR R

BRI A0F2EH15-{L5-001)

WS AMEE ~THEE BAFEmSE

LA AT HER

YRR 18(2006) 4F 4 A

_1/2 it



. HREMRRS
T5N ) —ENBRZERVELEFNBIRE BRI HRICEIDMR
(SRS

Bl BLFBRIMARGIEEEEERRERE

19

Bl BILIFHRMARNMEESARLANSTES -BERBNS O

22

BE
AU BEIETMAGRESERLMANSIBEE - TEHBE-ARTE
B4 BT/ L BIGT BATIARICE T DRIk

37

AR DTTICRETD—8

. BAFWAWBOTUITY) - Bl

58

5

My



JRAETBBIA SRR IS ((KFEWHE Y X 7 BIEEE) e aHE &
774 = Y —t Mg AW ALEERER - BB 50

TAEMTZEE  ENIER  BIRERN KRR
MEEE

BFZIE, TI9A~) —b NMREA I EYEICIBRRE S BOBGTRATa 7 7y A Ve DN~ A 70T
LA B O CIBREOIC I S 200 L, ENICESOTEEME 0L 2L, HEROBIERR LD bIEM
AN TR 28 LW FIE 2 fSL T 5 7 O A A7 BR T RBIERT — 4 N— R EEEZHW &L T2,
Affymetrix ¥1:0> DNA F v 7" Cd % GeneChipeZ A= T — 2 ik, < ORBET X 2EET B2, %
DF — & OIFEFRICIITER O R FIE TR WFRIERNE L 2D, TOT—FZBWRTH L0, RERRIE
BT AT - I WFRE H BB T _TCOT — X B2 IR AENDIRGE - lEREIT o RICERST 21T, 7
— R PERT A LR Ch D, FDID, BohET—F %, T2~ L LTAB LS OWFFFEE
T — B 2R AMAEERET I ENEEEELI NS, o T, F—FDEEELZHRET L EXE
BEChb, AR TIETETE I, Bx DT> TOIREHEORBET — & OFENEER L,

)= I B—TaidvA a7 L2 LIRS O CODBRBICITONIEE R Y akE X T
bbb, TZTCAMEOE " FBHORBEL L TR ) —< T4 B~ a v OFEORKRE TN T ONIR L
72 BIRE DAL EIT - 7o

t FOBLGFERINIIEAERGFET D Z ENMBNTWVWED, b Mifi2xg e Lz, BEEBROMA
EPEERLEMEIZNETRONRY, RFEOE=FHOREL LT, I <Y —k Mz
BT RAOEANEEFTMT D Z & & Ui, (LW RIS O BRSO RNA % 11 EF155 2 VT
GeneChip %= W B G T REMTT 21T o T,

AWFEOHELFZRBEORMELE LT, AHEOH LRI T — < Th D, (LFEWERER DGR RN
E1Tol, 22 FEDOILFEWEIZ DWW T, 39, 000 fHDIRGEY DRBUEHRZ 15T, 18 FHO(LF W E IR
HBOFBTFT — H T HONTF—H _— 24l LT,

EAREBAHOT —v L LT, KF—Z_—2DIAF %77, REGFELBBEE o Tna e RLAWIC
EHEKY, BEZSIOICHEMIBIRL, fIREFEEA D =X b~TTa—F Lz, T—HX—R %15
L. arsenic trioxide IZ & o T HMOX] OFBENFHE I W, TOBRBITIHARANT T A <V —BEH DI
72 5P MGV AR B 3l HEK293 MRS W CHL R S 4L, S HICEBAE LUV TH 2 ORBLHE I MR
Xz, E7-, HMOXI OFBAZFHFE TS 2 L1k Y aresenic trioxide (2 & D HAFEME S C & 72, HMOX1
DR 1 Y arsenic trioxide DIEMIIQIEMESERMLA P VA TH D LHERI L. arsenic trioxide IZ & A75EM:
BRBOLERERBT LI 2 A, MIRBFEMET ARIZEBWTC arsenic trioxide [IIEMEMEBEORLEFE L TN
B EBHBNERSTE,

FEBHOT—< L LT, T—F_R—=2A0—WEMINZRAL O TR, 2K UTHENT 5 FEIITHOND
TS L, {bZWEEZEEMNC 4 DIHBELZORAT — 7 2Rz, AEIE L T2&8ETE2 Y A MEL
77o 1043, 1, 6, 24 BRI OEL L U CREFVELEBIZEI Uiz L Z ATk, 24 W ICRBLIBER L% kT
BIRFDENE NP T=, SHD in vitroBEMFFEIZRN T, BRIFEERNEIE CRWESICIT 24 O
BENMEELWEEZONEZ, 29 Lk, 7D —NTE L TEBTAIBEETIE. 2057 TY—0
HIRREMHIC B W TSRO A = X A Z RT3 8RR 55, £, 20X ICHE L CERETAIBETD
LIRS (BERTHERS) 2B ITLHT I r—va R LI

A BFEEW

AWFgEIL, T4~V —t MlRE(CFYE IR
BEIVT-BOBEBETFREA a7 74 )v% DNA <A
a7 A4 EROTHEBHICAGNC L, Zhict
SWTCLEME OEEMEE, HEROBMER LY b
IEFEDDFEANC T3 28 LW B s & fEr 4
51D R8s FREERT — 7 N — A g%
RS LT 25, ALWE ORI 2 A
CEICMEAE L X OBREEO LUV Cfiffr & h

T&7z, LrL, L DM EOT CEREEH T
1T S FER GRS Rho e, AW EIETHEA
HiZk MCEEREEMGEZXRZ L, EHAMYIES
NHEZLORHDH, XS TIED D NHRICRA W
WREEEL L L, S8k T2Z b H 5D,
L7eR o T, TR {LEWEZREBICHRTL, &
DEWESHERTRTLEDIE, B Mg sE L
7 5 OB FLRIIERRD ST\ 5, Btk
HERODOBEERBZ TH N, LiIXLIEFEELS
WMEDE—G > Neipd, Fi, B TCLIIL



AW LSRRI OZ I AL LTEY |

BRAREADEFMEE R 208305, £2T
AR TITT I A4~V —b N B REEN (b
WEEBESYE, DNA ~A 7 07 L—IZ X DR
BEFRATu 77 A4 ) T o2fT725, EBICHEL
NWieT — & & B UC, {bEmE 0% ettt REic
TRTBIDENRAFA T H~T 4 7 AREAL
TT—HR—RAEEHET D, ZOHKRMEEHEIC
B9 27 —F_XR—X&ISHTHZ LIcL 0. FiR(E
X OBEE) OILFEHEICRE LT 1) BEEMHORT
VR VIR OOMEVD 2) BEFEO E o EEM(L
PMEITEB L TWAD 3) YOBEFHNEE
FHHLTHD, DWW THIrd 258 L 2 5958
FHEET L ENARELEEZ LD, RENCEBITS
BEEWE KT DY A<D RA 0 S OE D
FeXR&E<EBMTZIbDEEZLND,

B. Wf3eihE

B-1. RNA RO — & OE O

B gt e oMy, MR - Glut 233 - v G
T PRBLCHAMT 5, BIRME Bl L H
JeHila CH D REEROFEEZ R L, BEET I Ao~
AL CHMT S Z LB s NG, £, RWE
B THNE, Clut2 BI®yGTPAERERL TV
AT ENEEEND, Glut2 X7 e—Y A FARY
ZISH U CHEMOGFIESL LT, yG6IP REZHA
PEDRPEM ~THa L E DI A5 TR+ HEERIL M
R Lo, RNA OEOFEEMEIC > VWL, o
JVEED Percent Present LU A X — 1 FiEs
F (GAPDH B L7 7 5F > (HSA)) @ 3 /5 L ikl
L7z, Percent Present ZB8 L TiL. —E DML
TR NS D0, AEF A BT TRy —
TN DAV E IR B TR —DF » i8N T
RERFHZRIBROIEBFELNEEZLNT
Wb, £, "N RF— B BFD 3 /5 HiE
FerDFEHALTWAEITARY 7T, BRI
X LORIRERDZ EBHIFFSAL, BLOLLTTHD
LADHNTICE L OO0 A LHWT 5 2 & BN — KT
55,

B2 /J—<TFA¥P—Tav
WHFGEE CTIT > CW BT 7’8 h a2 — /L Th D,
GeneChip VAT L TCIH4FT B2 A7 RA 707
FR—EICHIEENAT2D, T—F N R 7
(R OAY IR ENRE LIRS T s =
v I WBRBETH D, %< OWESINBGFIIRE
LT, HO5WIFEERE(EZR LTV
DEHEEND, ZH5 LERRTT—EZNbAER
ElrFIBETHRAT 2B+ 572020
X o RPEEHA TS, )= TFA B~ a -
/A XfrE - BEREEE S LREBEE DS T
AFY T ETo, J—wTFAE—Ta ik,
T3 2O FERS D, T7bbr a—r k- G

oy hr— Lk - RNA DS OMIRR s & RgE L L
AL X T TCHD, Tu—nR ) —v5(E—
avORRE RO TNDHINS =Y O RNA &%
BT 5 SIEREETH D= DIC, ZD8T A
— & LBV E E % B35 percent present &
B, 79y b 73 —bs kit Uiz, By
Fa— &AWL FEL, E0oBEay ba—H
KR —FEDOREBETH D NENEEERIET D 2 &
EREECH D, HHRPRIFRICBCLIELIE= v
fa—bé LTSN NI AF—E IV —
PR B ORICBIE L TWA 728, AWFZE T
MY X% FACS 2% HVTHEB L7z, %I RNA
IS OHIRIMES T, EHEE IND T E DB VWGER
DNA & &MU EIREIZ L - TR T 2 0E 1%
Bt L7,

B-3. BRATTFA <Y —HNVF v —DBIEFRE
2B Al E

IHhET 11 AMgoRERRkoMa: S5 <Y
—HNTF =TT B ENTE -, KYRER
EEThbPIT, BEL W EBH L8R TFRES
fEHT LTz, 11 Aoz Eh 2 3BTy Tk
# L, BETRBMITEIT %, HBEMIZI NSO
Yo IVBENTRISR E UCH A OFEBEICHEAE L, §F
lOxG L Ip oo, 2 NyOMlaik, HERTFEEZO
RENBARET, BERRNA PELNRS T8,
AT E LT L TWARNZ &R R T,

B-4. (LY EIRBRETRBER

BEE L 7ok E 11X Cadmium Chloride (0.1 mc
mole/L), Lead Acetate (10 mc mole/L), Thimerosal
(Mercury, 50 nmole/L), As203 (Arsenite trioxide,
0.1 mc mole/L), 2,3,7,8-TCDD (10 n mole/L),
ethanol (1% v/v), Dimethyl sulfoxide (1% v/v),
H3As04 (1.0  mcM), AsI3  (0.05 mcM),
ortho-arsanilic acid (10 meM), cacodylic acid
(10meM), allylalcohol (100 meM), ethylene glycol
(100 mcM), chloroform (10 mcM), phenol (100 mcM),

formal dehyde 0.1 mcM),
alpha-hexachlorocyclohexane (1 meM),
beta—-hexachlorocyclohexane (1 meM),
gamma—hexachlorocyclohexane (1 meM),
delta-hexachlorocyclohexane (1 meM), Sodium
Selenite (Na2Se03-5H20 65.8 nM), RPMI-CM

(vehicle & LTC) 280 CRIFREMIT21T-
T, BB EE D, T —HRA v FOWENF Lo
A TATFT T 4 77— %1, #2177 (G
W),



B-5. bREWOMBITMER I =X A

arsenic trioxide DFHBERICI VELNIZF —
H1%, k-means 7 7 A X U T EITUVN, 5 DD T A
H—~BETEDE L, ZOF L) BE RN
FRIRA I B9 BT & D HMOXL B FIT 0 X,
T DORBEFER PR ZITWVHER Lz, BAE L~V
TORFAFEOFEAE Y AL vy Tay ML U
W L7, Fiz, HEK293 #ifRlzd6v T HMOXL #EinF %
CMV FaE—& —TIRE ST EER L,
arsenic trioxide |T & D& MIEMES, RBEFE L
TRk & bl U7z,

arsenic trioxide BREEIZ X D ER{L A b LA & B
L7z HMOXI BB FRFE I N7 72, arsenic
trioxide OMHMAEENE & ER(LA b L A B 2 i Et
L7, 1mcMMCLA % arsenic trioxide UgfsfH & T,
B REATIML., 2080t % IVIS (Xenogen #h)
THIE LT,

B-6. F—# _X— 2 DLEE
SEIFSE LT —Z &R0, HE LAWK
BN EEZR 3 RITDER, JKEBR) ~R7,

VT EICR A — ) Ty ML D iTFoT, b
r—J7ay NEITIIEHTED ., Y 7k

(GeneSpring) ~H-27o/XT A —FEEHSFEIT LI
F AR T~rT GIKBIR),

B-7. BRERTHRFEY 7 b

BEFRROBIL. FOEGFOEE EHE L
TWBERER T OEMER K X TWDEER DR
KBV, TRHEBETREZELZLLTNEE
BERIRBRFMICHENEHRT S T, #h?
NOBEET O EROBRERTRHEES 2 RETDHZ
ERMELRA, L, 29 Lz ERESE R
T ARDIZH#E LY — I ZE TAR S TR
Molotzd, Frxr OHMFFEDO—2 L LT LiKES]
EMBTLY 7 T REARK L, Zhik. B
D 5,000 1T b B L SEERTHEEINET —F~—
AL LTHRAET S, B M AT —% build 34
D#EBFT—# & Iuic, BEF LRICEERTHEE
BFINTFAET D008 9 D BRI TET DD
HI5,

(M ERE ~DECRE)

AR O 3T, B Sz iiask &
7o 134 K O HPREEAG WG 237&ER U e 51k OB - b
RO WNTINTH D, dEflEFEHE L =50 fm
B H S - PR 0K Z B 3 A EREE I 5,

C. WFIEksR

C-1. RNA RO — & OB DFfh

Wik L7794 <Y —k NEBfaEr ~~ ¥
Voo mAVURE L, BB TIBE L L Z AR
O L H AR OMRIEEE E U CFERRN T,

yGCIP Yeth T o7 L ZABMETH Y, 7 —H A
FABRY =2k Glut2 DRER LR CE -, &H
TR b UTE & D BBEIERD
percent present M4 % X 112Rx3, HG-U133A 55
S OVHG-U133B F3LF 31D percent present fE iz K&
SEHET, A0 LD RE— g~ OBEIET
HiVE, HBEVEERLRWZ EXHIFGINLEND, £
DBV DR THoT, (K1)

HG-U13 3A

HG-U13 3B

1. A=y bO%Present DA

3 /5 X3 ULT ChHIIERBMEDOTRL LTH
FLWVWR, K av=r boF—F (2 Tiiae
CD GeneChip 1BWT 3 /5 HiEk 3 AT ThH -7,

3'/5° ratio

1.8
1.5

el g g |
Ll — 5

HSA GAPDH
¥ 2. HAS(actin) GAPDH @ 3’ /5’ Ho4Ah

o N o
1
T

C-2. J—<wFA4EB—~Tay
{LEERBRE IR EhENnD ) —<F A E—
a VORMRBEIN. Lo 0nod, HAWVEEE L
TVDD, FA VT MCKREET S Z LIRS TR
VY,

D2 NJp S = T B g DR DT

RIS 11— Y =3 g 2 Clid, 4 nkNA B0
HIBERIC X VI e A EEL LR T & RIS



EITH, ThEMEMICHRT 55k LT, Aif
72-Cid Percent Present & W H{EHZEER L7,
Affymetrix #£ GeneChip MW LI-REF—H T
i Abs Call L E 5 EBRENEND T A2 VT b
xS L TH X Hivd, Percent Present fHIZ4: b
G AT YT N0 OPresent & Call iz b5
YA VT MOBIGTERIND, £ OBEBTHR
WAL L2 IT 3T Percent Present IR VWL L
78V, —J7, Percent Present M 3J m—3I/ g )8
KREVEHT, < OBBTHEEANBELL TN LE
Z b3,

3T/R LTz projectAldfhd e =7 ML
L. Z® Percent Present fED /XY =—3 g U 233E
FHICKRE L, ZLOBBFRAPELLTHDE LD
EEZ b, —JF, projectD Tk 90%0D T — & 3
SREANDEENTH Y | projectA LV TEETRED
EREITD 72, O BIE, projectA 1T
DPCHERZ 0 — R B g VICRAE TH D &
HERCE B,

404

. T
. E%} —

o T =

projectA  projectB  projectC  projectD

Y
&

% Presence
b
3

3. Ty M7 F—ATE DYPresent

Ry ATy hCERENTVWEIHRDT A R
BT, BO_ET S—D#PHIZ 60%D T — & 25,
ONT D - F O 90%D T — & 340534 LT\ 5,
ProjectA @ & 5 IZ%Present A X < EENT 3 L H
IRBEFRBIFE T, £ < OBBFOREENEH
LTWaEEZONATZD, Tu—iv ) —v5 4
B—a IHFELL RN LEEZ LIS, LD
W, AREOHRLLETBEOT OV FESHDT
RATEAT > T,

DV e RS L — T g
DFTHRD FFM

PERKDNA G BZEUEL L) —~TFAF—T g
i, BRI RS, TR7bh, Milgdbizo o
YK DNA 13— « RETHDEWVWIRTHRTH D,
MIA—{EH7- 0 O DNA S EOEEIL, HfE O
LR LY B0 I RITE BRI T B
SELTW5, fifab-0 O DNASGHEEL v F ¢
AT AFEA Rt Anlzoa—3 A4 FARY
—Z Ko TR LTz, B E IR IR OB RERIIR 1Z GO Hod

INIZHHYTHDNAEFTHEEZLNDN, v b
VTIE YRR afy — )i ¥ OWEYERE
WZ&koT, MlaHZ0 DDNA 2T Y RREE
g D52 ENRALNER-T-, ZDXII{bEWE
DEENNTST /7 2 DNA OBEPNEENT 5 G ORGt
BUETHH, £, b MEETHR - ERERICS
WCHREYIRE/LZ L CTRY 7oA 4 55T
L7, PAIRDINASRBERMEL L/ —~TF (¥
—va I FE L ABRWEAERH B EEXBND,

NI R B O D FR B e HE L | S —
> F g P DETRDIE

/W7 ay MR RTPCR 7 & oy s AR ZE 1k % H
WTHEBFHEE 2 SP FOERSEMCHET 585
G, LIZLIE, 72 F < GAPDH 73 K OfE# &
B ORWEBRTRRABEREEL T2 L0805,
INHDOBEEBFHRABNEIC—ETHDEHETD
e RITR N b DD, £ DFA TN HRHUEL
LTI WL TS, A CrLiiE #2354
JADORE X LHEWVEDYEVOHD Z LICER L,
RO YA X &AL VR OBE 25N L=, X
AR T XD IR A XML E R L B
LCREL RDHMRER & /&L R D MBER N 1E
%, ZOLIRGEE., HREEEBKT 5
T AF— S — OBETFREIPEL LT
HEEEMER D B,

0 pg/mi S0 ugiml

100 pg/mi

B 4. HL-60 #fizs L, Nedaplatin BEgE# 72 BROKR T — R
BOYA RADByF ¥ —

WMDY A XEFHEOENR T — RRAD vy Fv—5B
F ORI DI 70 M X EFBERE W & STy
HBYA RAT v F % —D 22035 A—F & Fhillh
2L/, DR NTTATHD, 4 2DNFEE
TRICA 77—/ TCERRELTWNA.

FNEND ) —<F5 AP —a rEFHETBHD
72 I VS, BN BN D TR THIEN—
BTBHLIC ) —TFAP—a & TolBa80
BEEOESEZBE L AT, Fe—sL)
—2IAB—Ta BEbBIELOENRKREIRD T



LB S,

C-3. AERATFGA =) —INF ¥ —DBEIBFHRHE
BT A EEE

FEANZ & DEE L e T I LICEHR LT

t-testp fHO. 0l ZHFEKEL L TRELEEZ A,
$44,000 hT R 7 VPR 3D T UARAZ TS
MZOWTHRICHEAM CRAEBNRR D L fHE X
iz,

C-4. (LFWERRELTHBLER

TT A=Y —b Mg 2RI BRI RSB
L F B ORRFEEELW & &3 5 72HI2 WSTL 7
v B R Y HIRREMED R O D IR EE 2 T LT,
— & LT e LAY DOIRBEREIHIAT - I R &
~¢ (56)

—&— Arsenic acid

- —&— Cacodylic acid
%"“‘i -4 Arsenic trioxide

I_Si\ ~e~ Arsenic iodide
T oy —fe— o-Arsanilic acid

‘.————Qﬁ
AN
" s eonnst s so sl

b, WREBEB I OWSTL 7 vt (R IEE)

ZORFHT XY IC0 oEEZEH L. FDOHSO—
DOREZBETRUBEERIISHT 2RFBIRE &
L7z, ICB0 fEDRETIRET D & %< DI
JAREEZRLZ LY BEO RNA BELIR WD
BRI EE 27T — 2 BB LI VWAL, BE
DORRFNT &V AR OB E T H 0 E & 5
DELETRBFANRT— U RELND T —ABREZNT &
B LMo TWDH Tz, 1C50 D HIDO— DR
HIRHREL Lz, fRELTRSSOT vEAICk

DPRGE LT REE 1L,
EZ (A€ : 0,05 mcM
157 01 meM
hay” Vg 0 10 meM

o—T¥= Vi 1 10 meM
ThHbB, FOMDILEWZONWTIHFHEDOT vz A
ko, FEOARS TS 7CR8 L-ERBY oRE
L L7,

C-5. bF{LEHOMBREERA 1 =X A
BATREEHRZ k-means 7 7 AF —IRIZ X Y 5350
LIk, [60MY., 5o0RBETREICIET
HITENTET,

Z B RIRE SRR R T SR A

Setl Se2 : Setd

18 i (24 T

i 10 & k0 a0 | 10 © 3@ o T
25203 prkary ronal——-——" 45200 primary rengj———" s 25200 Grivary 1N

Setd L Sets

! % K-means 7725 —ikD & HHEE

ENEND Y T AT —~BIHEENTEBEFIIUTO
WY ThD (Ee-F 12HHEBR),

IHBHIZDOWCERPCRIZE D, #ORELHEEL
7o set2 ICE&E 5 HMOX1 V1 & PCR 1T & 0 FeEZ
EFER ST, BRI LREMDH 505 - 1R
EERHEICRERN LA TORRE bR CE L,
F7, HMOXT B T-ZRHIZB T it kY
arsenic trioxid OMINEEEIEE MK CTE B Z & A
Ao RoT,

ERIEMERERBAT AV A~NMADLZ &ICED
A= R—=F XY A T oA AR SN DIEHER
HRENBETHZ L MR L, E-IEERERIT
MRAREEM: AR U, MIRREEEE S EEES RO M
FENC ol SNz EE Y., e BB WoFEED
Diel & H—EINEEBERORBEILL D b0 L

Eelpyet

C-6. 77—y ~N—RADLMl
BT — 5 & TIOR8 IR L T el O
T Ly AR L7z &M S s lE 7 0%k &
BT D BIHRBH),

T ORBEAE R LB A T GRS R U
W7 OB & 3WITFTF LI (KT)



The number of gene significantly regualated by volcano analysis
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#1

IREEE{BREIT SR 1
&4 Pre 10min Lhr Ghr 24h r
Vehicle-1 #3-1 #8-2 #8-3 #8-4 #8-5
Lead acetate (10 pM) #3-6 #8-7 #8-8 #8-9
2,3,7,8-TCDD (10 nM) #8-10 #8-11 #8-12 #8-13
Cadmium chloride (0.1 pM) #8-14 #8-15 #8-16 #8-17
Thimerosal (50 nM) #8-18 #8-19 #8-20 #8-21
Vehicle-2 #12-1
Allylalcohol (100 uM) #12-2 #12-3 #12-4 #12-5
Ethylene glycol (100 pM) #12-6 #12-7 #12-8 #12-9
Chloroform (100 puM) #12-10 #12-11 #12-12 #12-13
Phenol (100 uM) #12-14 #12-15 #12-16 #12-17
Formaldehyde (100 uM) #12-18 #12-19 #12-20 #12-21
Arsenic trioxide (0.1 pM) #12-22 #12-23 #12-24 #12-25
2
PRERELEREIT R 2
{t&tha Pre 10min Lhy 6hr 24hr
Vehicle-3 #13-1
Arsenic acid (1 pM) #13-2 #13-3 #13-4 #13-5
Arsenic iodide (0.05 pM) #13-6 #13-7 #13-8 #13-9
o-Arsanilic acid (10 pM) #13-10 #13-11 #13-12 #13-13
Cacodylic acid (10 pM) #13-14 #13-15 #13-16 #13-17
Vehicle-4 #14-1
alpha-HCH (1 pM) #14-2 #14-3 #14-4 #14-5
beta-HCH (1 pM) #14-6 #14-7 #14-8 #14-9
gamma-HCH (1 pM) #14-10 #14-11 #14-12 #14-13
delta-HCH (1 uM) #14-14 #14-15 #14-16 #14-17
3 mrsms
DR =3vE
Vehicle Vehicle-1, Vehicle-2, Vehicle-3, Vehicle-4
Renal Toxicity Lead acetate, Cadmium chloride, Thimerosal, Allylalcohol, Ethylene glycol, Chloroform,

Phenol, Formaldehyde, Arsenic trioxide, Arsenic acid, Arsenic iodide, o-Arsanilic acid,
Cacodylic acid

Metal compoud Lead acetate, Cadmium chloride, Thimerosal, Arsenic trioxide, Arsenic acid, Arsenic
iodide, o-Arsanilic acid, Cacodylic acid
Arsenic compound Arsenic trioxide, Arsenic acid, Arsenic iodide, o-Arsanilic acid, Cacodylic acid
HCH compound alpha-HCH, beta-HCH, gamma-HCH, delta-HCH

__10_..



Fzd ANT— Ty b~B2lRTA—51

AR A
1. Renal Toxicity
1) dataBf}
Renal Toxicity’ kL : FEAFR D VehicleT R T, BEEIZ0& T
Renal Toxicitydd V) : 9#AZR DRenal Toxicity, B3 S BREEREEIC3IG
2) Normalization
a) Data Transformation : Set measurement less than 0.01 to 0.01
b) PerChip:Normalize to positive control genes : better-HK
¢) PerGene:Normalize to specific samples : Vehicled X T
3) Filter on Flags
value must appear at least 35 out of samples > 17624 genes
4) Volcano Plot -2Conditions- color
First Condition : Renal Toxicityds ¢J
Second Condition  : Renal ToxicityZL U
Group Specification : Renal Toxicity
P-value Cutoff :0.05
Fold Difference 12

#£5 RNr—/ 7y bB I/ TA—H2

A&

2 . Metal compound
1) dataBlft
Metal compoundZE L : 7ERFRD Vehicle T R T, BEII0LERE
Metal compound@® Y : SEEFRDMetal compound , FEH I ZIBREREHE IZH IS
2) Normalization
a) Data Transformation : Set measurement less than 0.01 to 0.01
b) PerChip:Normalize to positive control genes : better-HK
¢) PerGene:Normalize to specific samples : Vehicled X T
3) Filter on Flags
value must appear at least 22 out of samples — 17918 genes
4) Volcano Plot -2Conditions- color

First Condition : Metal compounddh U
Second Condition  : Metal compound/% L
Group Specification : Metal compound
P-value Cutoff : 0.05
Fold Difference 12

-11 -
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3. Arsenic compound
1) dataBift
Arsenic compoundZ& U 1 7ERRD Vehicled RT, BEREIT0LRE
Arsenic compound@ U 57EEFRD Arsenic compound , BRI ZBERBRICIIS
2) Normalization
a) Data Transformation : Set measurement less than 0.01 to 0.01
b) PerChip:Normalize to positive control genes : better-HK
c) PerGene:Normalize to specific samples : Vehicled T
3) Filter on Flags
value must appear at least 16 out of samples — 17825 genes
4) Volcano Plot -2Conditions- color

First Condition : Arsenic compoundd Y
Second Condition  : Arsenic compoundZL L
Group Specification : Arsenic compound
P-value Cutoff :0.05
Fold Difference 12

#T AVr—r oy hABximRT7 A4 4

AR

4 . HCH compound
1) data®lft
HCH compound/i U : 53$EFR D Vehicled X T, BEIZOEHRE
HCH compound@ Y : 53#ERMHCH compound . B[ B BREER ICH IS
2) Normalization
a) Data Transformation : Set measurement less than 0.01 to 0.01
b) PerChip:Normalize to positive control genes : better-HK
¢) PerGene:Normalize to specific samples : Vehicled NT
3) Filter on Flags
value must appear at least 12 out of samples — 17565 genes
4) Volcano Plot -2Conditions- color
First Condition : HCH compounddb Y
Second Condition  : HCH compound/f L
Group Specification : HCH compound
P-value Cutoff :0.05
Fold Difference 12

S12 -
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WCEEND BB

Geme symbol

GO Biological Process Description

GO Molecular Function Deseription

1PO7 protein-nucleus import, docking, small GTPase regulatory/interacting protein activity
signal transduction, protein transport RAN protein binding, protein transporter activity
. . e rotein binding, insulin-like growth factor bindin,
regulation of cell growth, DNA metabolism, cell motility P e & g e
CTGF . . . . heparin binding
celf adhesion, epidermis development, response to wounding
MYST4 nucleosome assembly, regulation of transcription, DNA-dependent DNA binding, histone acetyltransferase activity, transcriptional activator
negative regulation of transcription, histone acetylation activity
positive regufation of iranscription transcriptional repressor activity, transferase activity
DLST generation of precursor metabolites and energy dihydrolipoyllysine-residue succinyliransferase activity
tricarboxylic acid cycle, metabolism acyltransferase activity, transferase activity
cPM proteolysis and peptidolysis carboxypeptidase A activity, ferric iron binding
aromatic compound metabolism, morphogenesis metallopeptidase activity, hydrolase activity
: rotein ubiquitination nucleic acid binding, ubiquitin-protein ligase activit
KiAA2025 P quiting peielc acid dincing, wbiquitin-p giise activlly
zine ion binding
MRPL43 structural constituent of ribosome

#9

set 2 ICEENDHERBT1

Gene symbol GO Biological Process Description GO Molecular Function Deseription
FLJ10849 cytokinesis, eell cyele -
3 GTP bind
(SEPTLI) 1 inding
heme oxidation heme oxygenase {decyclizing) activity
HMOX1 positive regulation of -kappaB kinasc/NF-kappaB cascade  signal transducer activity, oxidoreductase activity
st CSIONS:
CLTB intracellular protein transport calcium ion binding
APIS! intrucellular protein transport, receptor mediated endocytosis  protein binding, protein transporter activity
. . lutathione-disulfide red ¢ activity
electron transport, glutathione metabolism s e . L. L.
GSR © por, & et ! disulfide oxidoreductase activity, FAD binding
response to pest, pathogen or parasite
protein amino acid phosphorylation, induction of apoptosis — protein serine/threonine kinase activity, MAP kinase activity
MAPK1 chemotaxis, response to swress, cell eycle protein-tyrosine kinase activity, ATP bindingtransferase

signal tr ion, synaptic tr

activity

Gene symbol

GO Biological Process Description

GO Molecular Function Description

apoptlosis, induction of apoptosis, germ cell development
induction of apoptosis by extracellular signals,

BAX negative regulation of survival gene product
activityapoptotic mitochondrial changes,
regulation of apoptosis, negative regulation of cell cycle
FHLI muscle development, cell growth, celi diffcrentiation zine ion binding
striated muscle contraction - S ——
MYOS Sercention of:ound ¢ motor activity, actin binding, calmodulin binding
[ P ATP binding, structural constituent of muscle
MAPKKK cascade, skeletal development, protein serine/threonine kinase activity,
FGPRI protein amino acid phosphorylation protein-tyrosine kinase activity, receptor activity,
Ui . . o e
fibroblast growih factor receptor signaling pathway fibroblast growth factor receptor activity
ATP binding, heparin binding, transferase activity
H4l cell proliferation
iscle devel ent, ¢ rowth, cell ditferentiati oo -
FHLI muscle development, cell growth, cell differentiation zinc ion binding

13-
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set2

EENDELRT2

Gene symbol GO Biological Process Description

GO Molecular Function Description

RODI

nuclear mRNA splicing, via spliceosome,
mRNA processing, morphogenesis

nucleic acid binding, RNA binding

acute-phase response, cell adhesion, metabolism

extracellular matrix structural constituent, collagen binding

F 11

FNI response to wounding, cell migration . . .
ponse g 1gratio heparin binding, oxidoreductase activity
Sen6 protein complex assembly phospholipid binding, phosphatidylinositol binding
f receptor mediated endocytosis clathrin binding
nuagnesium ion binding, ATP binding
cation transport ATPase activity, coupled to transmembrane movement of ions,
FLJ20986 metabolism phosphorylative mechanism, hydrolase activity, acting on acid
anhydrides, catalyzing transmembrane movement of substances
ATPase activity
CLIC4 ion transport, chloride transport, apoptosis voltage-gated chloride channel activity
LOC51762 small GTPase mediated signal transduction, protein transport GTPase activity, GTP binding
e f—
set 3ICEHENDEET

Gene symbol GO Biological Process Description GO Molecular Function Description
single-stranded DNA binding, RNA polymerase 1 transcription factor
TAFI3 activity
single-stranded RNA binding, zinc ion binding
actin binding, protein kinase C binding
LIM heart development protein binding, receptor signaling complex scaffold activity

actinin binding

KiAAl361

protein serine/threonine kinase activity, ATP binding
transferase activity

SOX18

regulation of transcription from Pol Il promoter

DNA binding
RNA polymerase H transcription factor activity

#12

Gene symbol GO Biological Process Description GO Molecular Function Description
1-phosphatidylinositol 4-kinase activity
PIK4CB kinase activity, transferase activity

phosphotransferase activity, alcohol group as acceptor

ACRV] developmet

DNA replication, transcription
NFIB regulation of transcription, DNA-dependent

transcription factor activity

TEADI regulation of transcription, DNA-dependent

transcription factor activity

SLAC2-B intracellular protein transport

protein binding, Rab interactor activity

DDX26 helicase activity, transmembrane receptor activity
PLEKHA1 phospholipid binding
SNX27 intracellular signaling cascade protein binding

- 14



# 13

number of gene that significantly up/down-regulated genes

The number of gene significantly regualated by volcano analysis

Group ExposureTime Up-regulation Down-regulation Total

10min 0 1 1
N Llhr 0 8 8
Renal Toxicity ohr 0 s 5
24hr 0 1 1
10min 0 l 1
ihr 0 N 5
Metal compound 6hr 1 0 |
24hr 3 2 5

10min 8 4 12

thr 3 9 12

Arsenic compound 6hr 10 13 2
24hr 16 5 21

10min 25 16 41

1hr 29 34 63

HCH compound 6hr 115 63 178

24hr 118 94 212

# 14 Annotation List of “Renal Toxicity” group

Annotation List of “Renal Toxicity” group

Regulation type Exposure Time Gene Symbol Gene Title Biological Process
LOmin
1hr
Uy lation
Ghr
24hr
t0min MALATI metastasis associated lung
adenocarcinoma transcript | (non-
coding RNA)
The MALATI metastasis associated lung
adenocarcinoma transeript 1 (non-
coding RNA)
STK4 serine/threonine kinase 4 protein amino acid phosphorylation, apoptosis
signal transduction, protein kinase cascade
cell surface receptor linked signal transduction
positive regulation of apoptosis
CBL Cas-Br-M (murine) ecotropic cell surfnce receptor linked signal transduction
retroviral transforming sequence cpidermal growth factor receptor signaling pathway
Down-regulation protein ubiguitination
o positive regulation of receptor mediated endocytosis
Ghr KIAA1033 KIAAL1033
KIAADGT4 KIAA0674 protein folding
MALAT{ metastasis associated lung
adenocarcinoma transcript | (non-
coding RNA)
CYPIB} cytochrome P450 ce development (sensu Mammalia), electron transport,
visual perception
24hr CCDCig coiled-coil domain containing 1§

_15 -
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5% 15 Annotation List of “Metal” group

Annotation List of “Metal” group

Regulation type Exposure Time Gene Symbol Gene Title Biological Process
10min
Thr FLI10038 hypothetical profein FLI10038
6hr CIRBP cold inducible RNA binding protein response to cold
Up-regulation 24hr CIRBP cofd inducible RNA binding protein response te cold
_ Cloorfi4 chiromosome 16 open reading frame 44
clone SYNO0419 CDNA FLI26120 fis
10min STK4 serinc/threonine kinase 4 protein amino acid phosphorylation, apoptosis
signat transduction, protein kinase cascade
cell surface receptor linked signal transduction
positive regulation of apoplosis
thr CBL Cas-Br-M (murine) ceotropic retroviral | cell surface receptor linked signal transduction
ransforming sequence epidermal growth factor receptor signaling pathway
protein ubiquitination
| positive fatioa of receptor mediated endocy
Down-regulation
MALATI metastasis assoctated lung
adenocarcinoma transeript 1 {non-
coding RNA)
LOC440118 LOC440118
Ghr
24hy FLI35740 Ankyrin repeat domain 18A
CCpCiy coiled-coil domain containing 18

# 16 Annotation List of “Arsenic

compound ” group

Annotation List of “Arsenic compund” group

Regulation type

Exposure Time

Gene Symbol

Gene Title

Biological Process

Up-regulation

Wwin member 3 solate carrier family 22 jon transport, orpanic cation wansport
{exiraneuronal iponoamine
transporter)
ZNF623 zinc finger protein 623 transeription, egulation of transeription
F2RL2 coagulation factor II (thrombin) sigmal transduction
receptor-fike 2 G-protein coupled receptor protein signaling pathway
blood coagulation, Tesponse to wounding
type VIUL cotlagen phosphate teansport, cell adhesion
C3H type-like | zine finger protein 36
class 1l major histocompatibility complex immune response, antigen presentation
antigen processing, exogenous antigen via MHC class 11
LOCYI614 novel 58.3 KDA protein intracetlular signaling cascade
Cl6orfad chromosome 16 open reading frame
Thr F2RL2 coagulation factor 1 (thrombin) signal transduction
receptor-like 2 G-protein coupled receptor protein signaling pathway
blood coagulation, response to wounding
member 3 sohute carrier family 22 ion transport, organic cation {ranspott
(extraneuronal imenvamine
transporter)
CALR calgeticulin segulation of trumscription, protein folding

protein-nucleus export, calcium jon homeostasis

216 -
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#* 17 Annotation List of “Arsenic coumpound” group

Annotation List of “Arsenic compound” group

Regulation type Exposure Time Gene Symbol Gene Title Biological Process
Ghr SRP68 signal recognition particle 68kDa
PRO1853 lyypothetical protein PRO1853
type VIIT collagen phosphate transport, cell adhesion
ZNF623 zine finger protein 623 transcription, regulation of transeription
Up-regulation CIRBP cold inducible RNA binding protein T to cold, lipoy boli
APOLO apolipoprotein L6 lipid transport
Cleorfd44 chromosome 16 open reading frame 44
member 3 solute carrier family 22 (cxtrancuromal ion transport, organic cation transport

monoamine transporter)

% 18 Annotation List of “Arsenic coumpound” group

Annotation List of “Arsenic compound” group

Regulation type

Exposure Time

Gene Symbol

Gene Title

Biological Process

Up-regalation

24hr

C3H type-like |
PRO18S3
ClGorfdd

type VI

MGC10946

F2RL2

class I1

C20011149
member 3
CIRBP

group I¥

Type XXVil

Sep9

CSFt

ZNF623

NFIC

zne finger protein 36
hypothetical protcin PRO18S3
chromosome 16 open reading frame 44

cotlagen

Hypothetical protein MGC10946

coagulation {actor I (thrombin) receptor-
like 2

major histocompatibility complex

chromosonte 20 open reading frame 149
solute carvier family 22
cold inducible RNA binding protein

nuclear receptor subfamily 2

Collagen

seplin 9

phosphate transport, celf adhesion

signal tronsduction
G-protein coupled receptor protein signaling pathway
response to sounding, blood coaguiation

immune response, antigen presentation,
exogenous anligen, anligen proce:
exogenous antigen via MHC class 11

fon transport, organic cation transport
response to cold

transcription

regutation of transeription from RNA polymerase I promoter, lipid

metabolism, signal transduction

phosphate transport, cell adhesion

colony stimulating factor 1 (j [ ]

zing finger protein 623

Nuctear factor C (CCAAT-binding
transcription factor)

" of cell proliferation
cell dilferentiath hage di il
cell phags

cell iferation, positive
I

transcription, regufation of transcription

DNA replicati anseription, ol teanseription
transcription from RNA polymerase I promoter

-17 -
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# 19 Annotation List of “Arsenic coumpound” group

Annotation List of “Arsenic compound” group

Regulation type Expasure Time Gene Symbal Gene Tithe Biological Process
Ghr FCRLA Fe receptor-dike 4 7 Fe receptor-like 4
FLI3505 FLI43505 protein
EMPE epitheliat membrane protein 1 development, cell proliferation, cell death
cpidecmis development, eell growth
KIAA2002 KIAA2002 protein protein amino acid phosphorylation
family 1 cytochrome P450 eye developiment (sensu Mammalia), electron transport
visual perception
MAP3KR mitogen-activated protein kinase kinase protein amino ackd phospherylation
kinase 8
beta § Integrin cell-matrix adhesion, development
integrin-mediated signaling pathway
ENCI ectodermal-neural cortex (with BTB-like development, neurogencsis
domainy
Down-regulation PTGER4 prosiaghindin E receptor 4 (subtype EP4) immune response, signal transduetion
G-protein voupled receptor protein signaling pathway
G-protein signaling
coupled 10 cAMP nuclentide second messenger
LDLR Tow density Hipoprotein receptor {famiting ©-dinked plycosylution, fipid metabolism

hypercholesteralemia)

KIAAI033 KIAA1033

MALAT! i iated lung
transcript 1

tipid transport, endocytosis, steroid mutabolism
cholesterol metabolism

24br

FLIJ35740 Ankyrin repeat domain 18A

Similar 10 zine finger protein 92

MALATI is associated Jung
transeript |
UsP34 ubiquitin specific protease 34
CCDCI8 coiled-coil domain containing 18

ubiquitin-dependent protein catabolism

7% 20 The numbr of gene classified by function in “HCH” group at exposure time 24hr
The number of gene classified by function in “HCH” group at exposure time 24hr

Regulation type

Function

Number of gene

Up-regulation

(total 118 genes)

cell adhesion

regulation of transcription
signal transduction
proteolysis and peplidolysis
Transcription

chemotaxis

development

fatty acid biosynthesis
potassium ion transport
carbohydrate metabolisni

collagen catabolism
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Down-regulation

(total 94 genes)

cell motility

protein folding
neurogenesis

proteolysis and peptidolysis
regulation of cell cycle
signal transduction
transcription

amino acid metabolism

cell adhesion

immunogenesis
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